. 1 H-NMR spectrum of HBP 5. Figure S10. PHB-based films after being merged in water for 5 days, which was taken out and air-dried for 1 day. From left: PHB, PHB with 5% monomer 4, and PHB with 5% HBP 5.
Figure S11. PHB-based films after being merged in water for 5 days. From left; PHB, PHB with 5% monomer 4, and PHB with 5% HBP 5.
Calculation of degree of branching (DB) of the obtained HBPs
The degree of branching (DB) was calculated according to the definitions of Frey 1 and 
In order to evaluate the DB of HBP 5, the structural units D, T, and L was defined first ( The extinction coefficient (of monomer 4 at 304 nm was determined according to LambertBeer law:
Where A is the UV-vis absorbance at 304 nm, l is the length of the cuvette (1 cm), c is the concentration, and  is the extinction coefficient. Figure S18a shows the UV-vis spectra for aqueous solutions of 4 with 5 different concentrations, and the absorbance at 304 nm for each concentration was plotted in Figure S18b to calculate the extinction coefficient . According to the slope of the linear fit of the five spots in Figure S18b , it was calculated as  = 2.82 L mol -1 cm -1 . This value was used further to quantify the leakage of 4 into water from biopolymer films.
The UV-vis absorbance of the aqueous phase in which the biopolymer films containing monomer 4 were merged for 5 days was measured as 0.5 and 0.58 for PHB and cellulose films, respectively. According to Lambert-Beer law, the concentration of leaked 4 in water was then calculated as 0.18 and 0.21 mmol L -1 for PHB and cellulose films, respectively. For 100 mg biopolymer films containing 5 wt% of monomer 4, it was then calculated that 2.5 and 4.7% monomer 4 was leaked out from PHB and cellulose films respectively, after being merged in water for 5 days.
